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1 This invention relates to novel processes for 

2 preparing L-a-hydrazino-p- (3 , 4-dihydroxyphenyl) propionic 

3 acids • 

4 More particularly, this invention relates to pro- 

5 cesses for preparing L-a-hydrazino-p-(3#4-^hydroxyphenyl) - 

6 propionic acids by oxidizing L*a-hydrazino-p-[3(or 4)- 

7 hydroxyphenyl] propionic acids. 

8 It is known in the art that various a-hydrazino- 

9 p-phenylpropionic acids are useful as decarboxylase inhi- 

10 bitors. It is further known that the D-isomer of these 

11 acids is generally inactive and may even be antagonistic to 

12 the action of the L-form, thereby reducing its potency. 

13 In the past, it has been the accepted practice to 

14 separate stereoisomers by the fonnation of diastereomeric 

15 salts with either optically active bases or acids, depending 

16 on the nature of the racemate. However, with the hydrazine 

17 compounds of the present invention, separation is complicated 

18 by the fact that some diastereraieric salts do not form 

19 crystalline materials with sufficiently different properties 

20 so that the diastereomers nan be readily crystallized. In 

21 some instances, the diastereomeric salts are oily or wa:^ 

22 xaaterials which become difficult if not impossible to sepa- 

23 rate by conventional means. Quite obviously, if a relatively 

24 single and inexpensive process could be found which would 

25 preferentially produce the desired L-a-hydrazino-^ -phenyl- 

26 propionic acids, it would receive widespread acceptance in 

27 th^ art. 

2.8 Accordingly, it is an object of this invention to 

29 provide a pscocess for the preparation of L-a'-hydrazino-p- 

30 (3, 4-dihydroxyphenyl) propionic acids, other objects of this 

31 invention will become apparent from the ensuing description. 
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^ These objects are accomplished by the present 

2 invention which provides a process for the preparation of 

3 the L-form of compounds of the formula: 

HO 1^ N C - C - COOH 


HOL_[^^j HNNH^ 


4 wherein 
5 


R, and R2 each may be hydrogen or loweralkyl, which 
comprises oxidizing the L-fonti of a compound of the formula: 

R Ro 
fSS — C - C - COOH 

7 wherein: 

8 Rf R^ axid R2 are as described above; 

9 Rg is hydrogen or an acyl radical containing less than 

10 about 30 carbon atoms; and 

11 R4 is NH^ or N-Rg wherein R^ is any divalent radical. 

12 The "loweralkyl" radical signifies an alkyl group 

13 containing fran 1 to about 6 carbon atoms which can be 

14 straight chained or branched. The expression "acyl radical" 

15 includes any organic radical derived from an organic acid 

16 by the removal of the hydroxyl group* it includes such 

17 radicals derived from carboxylic acids, sulfonic acids and 

18 the like. Protection of the hydrazine function is optional 

19 during the oxidation process of this invention. Accordingly, 

20 R^ may be amino or NaR^ in i^ich case the hydrazino function 

21 is protected by the provision of a divalent radical such as 

22 an imino group, a hydrazone group or a divalent hydrocarbon 

23 radical such as methylene, ethylidene, propylidene, benzyli-- 

24 dene, and the like. 
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The oxidation reaction of this invention may be 
carried out by either biological or chemical means. If it 
is desired to use biological means, fungi such as Aspergillus 
ochraceus, Gliocladium deliquescens and Fusarium solani are 
capable of carrying out the required transformation. It 
will be obvious to those skilled in the art that isolation 
of the enzyme system decreases the complexity of the medium, 
decreases the volume of solutions, solvents and reagents, 
decreases the labor of isolation and increases the efficiency 
10 of conversion. 

The oxidation may also be accomplished chemically. 
By illustration L-a-methyl tyrosine is converted to L-a-N^- 
acetylhydrazino-a-rae thy 1-e-p-hydroxy phenyl propionic acid. 
This compound is successively nitrated with tetranitromethane. 
protected, reduced catalytically with hydrogen over platinum 
the protected amino compound dlazotized and with removal of 
the protective groups L-a-{3,4-dihydroxybenzyl )-a-hydrazino- 
propibnic acid is obtained. 

EXAMPLE 1 

20 L-a->hydrazinO"a-methyl-B-(3,4-d1hvdroxyphenyl) propionic acid 

L-a-hydraz1no-a-methyl-p-p--hydroxyphenylpropioni c 
acid (1.98 g., 0.01 mole) Is exposed to Aspergillus ochraceus 
In 65 ml. of soybean dextrose medium. L-Ascorbic acid (1.2 
g.) is added intermittently over 44 hours in 5 portions. The 
mixture is acidified with 6 N hydrochloric acid, extracted 
with n*-butan61 and the aqueous phase chroroatographed on 
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Amberlite-IR-120® on the acid cycle, Elution with I N 

ammonium hydroxide yields some unchanged starting material 
followed by L-a-hydraz1no-a-methyl-e-(3,4-dihydroxyphenyl )- 
propionic acid. The product is recrystallized from water 
containing 0.58 sodium bisulfite to yield product, m.p. 208^ 
dec* 

EXAMPLE 2 

L-a>hydra zino-o-methyl-B-(3.4-dihvdroxvphenVTyDropionT^^ acid 

L-a-methyl-m-tyrosine (97*6 g.. 0,5 mole), acetic 
anhydride (153.1 g., 1.5 moles) and pyridine (200 ml.) are 
warmed on a water bath at 90-95°C. for 3 hours. The mixture 
Is cooled to room temperature, poured onto 500 g. of ice and 
extracted with ether. The ether extract is washed succes- 
sively with water, dilute hydrochloric acid and saturated 
salt solution. After concentration of the mixture in vaouo 
the residue is recrystallized from acetone-hexane to yield 
L-0,N-di ace tyl-a-raethyl-m- tyrosine. 

To a slurry of L-0,N-diacetyl-o-methyl-m-tyrosine 
(111.7 g., 0.4 mole), water (200 ml.), concentrated hydro- 
chloric acid (56.5 ml.) and 320 ml. of ether is added drop- 
wise at 0-10° with vigorous stirring sodium nitrile (29.0 g., 
0.42 mole) in water (56.5 ml.). The temperature is main- 
tained at 0-10° during the addition and 1 hour additional 
stirring. The ether layer is separated and the water layer 
extracted with two 200 ml. portions of ether. The combined 
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1 ethereal extract is washed with saturated salt solution 

2 and dried (MgSO^) . Xhe mixture is concentrated in vacuo 

3 to yield i^N,0-diacetyl-N-nitroso-a-methyl-ia-tyrosine. 

4 A nlxture of zinc dust (105 g., 1.6 moles in water 

5 (160 ml.) is stirred and cooled to 10». The nitroso com- 

6 pound of the previous step in glacial acetic acid (240 ml.) 

7 is added ^le maintaining the temperature at 10-15 After 

8 the addition is finished the mixture is allowed to warm to 

9 room temperature over an hour and then warmed to 80« with 

10 stirring on the steam bath. The mixture is filtered to 

11 remove unreacted zinc and the precipitate washed with three 

12 40 ml. portions of warm 2 N hydrochloric add. The combined 

13 filtrate is cooled to room temperature and with cooling 

14 baslfled to pH 6.5. The mixture is filtered and the preclpi- 

15 tate dried to yield I.-a-(N^-acetylhydrazino)-a-inethyl-P-(3- 

16 acwtoxypheiqrl) propionic acid. 

W»o acid from the previous step (103 g., 0.35 mole) 

lai is rofluxed with 6 N hydrochloric acid (500 ml.) for 4 hours. 

19 The mixture is concentrated to dryness in vacuo , taken vtp 

2% In nsthanol and dlethylamine added to pK 6.4. The precipi- 

21 tate is separated by filtration, washed with cold water and 

22 reorystallized from water containing 0.5 sodium bisulfite 

23 tp obtain Ir-a-hydrazino-a-«ethyl-0-(3-hydroxyphenyl) propionic 

24 acid. 

25 l'-«i-hydrazlno-a-methyl-p-(3-hydroxyphenyl)proplonic 

26 acid (2.10 g., 0.01 mole) is exposed to Gllodadium 

27 deliquescens in 65 ml. of soybean dextrose medium. Xr-ascorbic 

28 acid (1.2 g.) is added intermittently over 44 hours in 5 

29 portions. The mixture is acidified with 6 M hydrochloric 
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1 acid, extracted with n-butanol and the aqueous phase chro- 

2 matographed on Ainberlite-IR-12(^ on the acid ()^) cycle. 

3 Elution with 1 N ammonium hydroxide yields sosne starting 

4 material followed by W-hydrazino-a-methyl-p-(3r4-dihydcoxy- 

5 phenyl) propionic acid. The product is recryatallized from 

6 water containing 0*5% sodium bisulfite to yield product, 

7 m.p. 208* dec. 

8 EXftMPLfi 4 

^ W-hydrazlno-B- (3-4-dihydroxvphenyl) propionic acid 

10 L-tyrosine (90.6 g., 0.5 mole), acetic anhydride 

11 (153.1 g., 1.5 moles) and £r^ridine (200 ml.) are warned on a 

12 water bath at 90-95* for 3 hours. The mixture is cooled to 

13 room temperature, poured onto 500 g. of ice and extracted 

14 with ether. The ether extract is washed successively with 

15 water, dilute hydrochloric acid and saturated salt solu-* 

16 tion. After concentration of the mixture in vacuo the 

17 residue is recrystallized from acetone-hexane to yield 

18 L*K),N-diacetyl-p-tyrosine. 

19 TP a slurry of L-0,N-diacetyl-p-t7ro8ine (0.4 mole), 

20 water (200 ml.), concentrated hydrochloric acid (56.5 ml.) 

21 and 320 ml. of ether is added dropwise at 0-10* with 

22 vigorous stirring sodium nitrite (29.0 g., 0.42 mole) in 

23 water (56.5 ml.). The tenqperature is maintained at 0-10* 

24 daring the addition and 1 hour additional stirring. The 

25 ether layer is separated and the water layer extracted with 

26 two 200 nl. portions of ether. The combined ethereal 

27 extract is washed with saturated salt solution and dried 

28 (HgSO^) • The mixture is concentrated in vacuo to yield 

29 L-N,0-diacetyl-N-nitroso-p-tyrosine. 

6 

—9- - 
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1 A mixture of zinc dust (105 g., 1.6 moles) in 

2 water (160 ml.) is stirred and cooled to lO^, The nitroso 

3 compound of the previous step in glacial acetic acid (240 ml.) 

4 is added while maintaining the temperature at 10-15*. After 

5 the addition is finished the mixture is allowed to warn to 

6 room temperature over an hour and then warmed to 80* with 

7 stirring on the steam bath. The mixture is filtered to 

8 remove unreacted zinc and the precipitate washed with three 

9 40 ml. portions of warm 2 N hydrochloric acid. The combined 

10 filtrate is cooled to room temperature and with cooling 

11 basified to pH 6.5. The mixture is filtered and the precipi- 

12 tate dried to yield L~a-(N'^-acetylhydrazino)-p-*(4-acetoxy- 

13 phenyl) propionic acid* 

14 The acid from the previous step (103 g., 0*35 mole) 

15 is refluxed with 6 H hydrochloric acid (500 ml.) for 4 hours. 

16 The mixture is concentrated to dryness in vacuo # taken up in 

17 methanol and diethylamine added to pH 6.4« The precipitate 

18 Is separated by filtration, washed with cold w^ter and recrys- 

19 tallized from water containing 0.5 sodium bisulfite to obtain 

20 Ii~a-*hydrazino-3-(4-hydroxyphenyl) propionic acid. 

21 I#-a-hydrazino^P-X4-liydroxyphenyl) propionic acid 

22 (2.10 g«, 0.01 mole) is exposed to Gliocladium deliquescens 

« 

23 in 65 ml. of soybean dextrose medium. L*Ascorbic acid (1.2 

24 g*) is added intermittently over 44 hours in 5 portions. The 

25 mixture is acidified with 6 N hydrochloric acid, extracted 

26 . with n-'butanol and the aqueous phase chromatographed on 

27 Amberlite-1R-I2(f^ on the acid (ll^) cycle. Elution with 

28 1 M ammonium hydroxide yields some starting material followed 

29 by L-a-hydrazino*-P- (3, 4-dihydroxyphenyl) propionic add. The 

30 product is recrystallized from water containing 0.5% sodium 

31 bisulfite to. yield product. \ • 
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^ EXaMPLE 5 

3 ^;g£p-di^ethYl-P-(3.4-dlhydroxyphenyl)-a-h ydrazinoprp^^^^^ 

4 A mixture of 3- (p-nethoxyphenyl) -2-butanone (314 

5 g., 1.76 moles), potassium cyanide (119.5 g., 1.835 moles), 

6 85% hydrazine hydrate (292 ml.) and water (920 ml.) is stirred 

7 vigorously at room temperature for 30 hours. Mie product 

8 »»l^o,p-dlmethyl-o-hydrazino-p-(p-methoxyphenyl)propioni- 

9 trile is washed with water and ether and dried, it is not 

10 Jcnown tether this product and its derivatives are erythro, 

11 thxao or niimd configuration. 

12 TO a mixture of above hydrazinonitrile (219.3 g., 

13 1.0 mole) in 2 1. of dioxane and 0.5 1. of tetrahydrofuran 

14 is added simultaneously I.-manthoxyacetylchloride (211 g., 

15 0.95 mole) and triethylamine (133 ml., 0.93 mole). The mix- 

16 ture is stirred at room temperature (25«) overnight. The 

17 precipitated salts and solvents are removed and the residual 

18 oil crystallized from ethyl acetate-hexane. The crystalline 

19 material is crystallized to constant rotation from ethyl- 

20 aoetate-hexane to yield l.-a,p-di»ethyl-i,-i|2-(»enthoxyacetyl- 

21 l^drazino-P-Cp-methoxyphenyDpropionitrlle. 

22 A solution of methanol (50 ml.) and concentrated 

23 hydrochloric acid (60 ml.) is saturated at 0 to -10« with 

24 hydrogen chloride gas. To the mixture at 0* is added with 
25. stirring the above hydrazino-nitrile (8.0 g., 6.0193 mole) 

26 and the stirred mixture is allowed to warm to room tempera- 

27 ture overnight. The solution is concentrated to dryness 

28 in vacuo and the residue dissolved in a mixture of 90 ml. 

29 of concentrated hydrochloric acid and 10 ml. of acetic. The 

30 mixture is heated in an autoclave at 140* for 1.5 hours. 


\ 
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1 The mixture is cooled and again concentrated to dry- 

2 neas. Prom the residue refluxing methanol is used to leach 

3 out the hydrazine acid. a?he volume is concentrated to 50 

4 ml. and after the addition of 10 ml. of benzene, I>-a,3-di- 

5 methyl-a-l^rdrazlno-p-hydcoxyphenylpropionic acid is obtained 

6 by addition of diethylamine to pH 6.5. The product is recrys- 

7 tallized from water containing 0.5% sodium bisulfite and 0.5% 

8 VersencfS^. 

9 The hydrazine acid of the previous steps (2.24 g., 

10 0.01 mole) is exposed to Aspergillus ochraceous in 65 ml. of 

11 soybean dextrose medivmi. L-Ascorbic acid (1.2 gO is added 

12 intermittently over 44 hours in 5 portions. The mixture is 

13 acidified with 6 N hydrochloric acid, extracted with n-buta- 

14 nol and the aqueous phase chromatographed on Amberlite--IR** 

15 12(1^ on the (l^) cycle. Elution with 1 N ammonium hydroxide 

16 yields some unchanged starting material followed by L-a,P- 

17 dimethyl--3-(3,4-dihydroxyphenyl)-a-hydrazinopropionic acid« 

18 EXAMPIE 6 

19 X«-p- (3,4-dihydroxyphenyl) -a-hydrazino-a,3 ,p-trimethylpropionic 

20 acid . 

21 A mixture of 3-(p-methoxyphenyl)--3*iiiethyl«2-buta*- 

22 none (384.6 g., 2.0 moles) ammonium carbonate (140.7 g., 

23 18.2 moles) potassium qyanide (167.5 g., 2.58 moles) water 

24 (5 1.) and ethanol (5 1.) is stirred and heated at 55-*60'' 

25 for 42 hours. The mixture is cooled to room tenqperature 

26 (25*) and oonclentrated in vacuo to 1/2 volume. The product 

27 is filtesred, washed, dried and recrystallized from methanol 

28 water to yield D,Z«-5-(a,a-dimethyl-p-methoxybenzyl-*5-inethyl- 

29 hydantbin. 


1 

- •» - 
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1 To the above hydantoin (262.3 g,, 1.0 mole) in 

2 dimethylaulfoxide <2 1.) is added sodium hydride (46.0 g., 

3 2.0 moles) freed of mineral oil. The mixture is warmed at 

4 50^ with stirring until the sodium hydride reacts. The mix- 

5 ture is cooled to room temperature and to it added 2.1 moles 

6 of ohloramine in ether. After 1 hour at room temperature the 

7 mixture is warmed to 80* with stirring and stirred at this 

8 temperature for 1 hour. The mixture is concentrated in vacuo 

9 to about 1/4 volume, diluted with an egfual volume of water 

10 and filtered. After drying in air at 50* the precipitate 

11 is recirystallized from water to yield D,L-l,3'-diamino-5- 

12 (a r a-dimethyl-p-methoxybenzy 1 ) -5-tnethylhydantoin . 

13 ^a diaminohydantoin (29.23 g., 0.1 mole) of the 

14 previous step is refluxed with constant boiling hydrobromic 

15 add (125 ml.) for 3 hours. The mixture is concentrated to 

16 near dryness in vacuo , flushed twice with 50 ml. portions of 

17 t*-butanol, extracted with two 100 ml. portions of ethanol and 

18 filtered. After addition of benzene (20 ml.) diethylamine 

19 is added to pH 6.4. The mixture is filtered, the pacecipi- 

20 tate washed with methanol and dried. The residue is dissolved 

21 in water, treated with charcoal, filtered through dlatom- 

22 aceous earth, washed and the piroduct, D,L-a-*hydra2ino*-p- 

» 

23 (p-l«rdroxyphenyl)-a,P,P-trimethylpropionic acid, recrys- 

24 tallized, filtered, washed and dried. 

25 'She hydrazine acid (5.09 g., 0.02 mole) is exposed 

26 to Aspergillus ochraceous in 130 ml. of soybean dextrose 

27 medium. L*-Asc6rbic acid (2.0 g.) is added intermittently 

28 over 44 hours in 10 portions. The mixture is extracted with 

29 n-butanol and the aqueous phase chromatographed on Amberlite*- 

30 IR-12(/® on the (^b) cycle. Elution with 1 Ji ammonium 

31 hydroxide yields unchanged D and some L starting material 

to 
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1 followed by L-p-(3,4-aihydroxyphenyl)-a-hydra2ino-OrP,P,-1:ri- 

2 methylpropionic acid. The product is recxystallized from 

3 xoethanol-^ater containing 0.5% sodium bisulfite. 

4 EXAMPLE 7 

5 L-g-hydrazino-g-ethyl-P- (3 r4-dihydroxy phenyl) propionic acid 

6 I'-a-hydrazino-a-ethyl-p-p-hydroxyphenylpropionic 

7 acid, (2*23 g., 0.01 mole) is exposed to Aspergillus ochraceus 

8 in 65 ml. of soybean dextrose medium. L-Ascorbic acid (1.2 g.) 

9 is added intermittently over 44 hours in 5 portions. The 

10 inixture is acidified with 6 N hydrochloric acid, extracted 

11 with n-butanol and the aqueous phase chromatographed on 

12 lWberllte-IR-12(^ on the acid (^) cycle. Elutlon with 1 N 

13 ammonium hydroxide yields some unchanged starting material 

14 followed by L-a-hydra2ino-«a-ethyl-p->(3,4-dihydroKyphenyl)- 

15 propionic acid. The product is recrystalllzed from water 

16 containing 0.5% sodium bisulfite to yield product. 
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The embodiments of the invention in which an exclu- 
sive property or privilege is claimed are defined as follows: 

1. A process for the preparation of the L-form of a 
compound of the formula: 

R R^ 
"^TTjT^ - C - COOH 

wherein: 

Rt R^ and R2 each may be hydrogen or loweralkyl, which 
comprises oxidizing in an aqueous medium with a fungal micro- 
organism selected from AepeTgillua oohraoeue^ Gliooladium 
deliqueeaens and Fuaarium aolani the L-form of a compound of 
the formula: 


HO 



wherein: 

R, R^ and Rg are as described above; 
R3 is hydrogen; and 

R^ is NHg. and wherein the hydroxy! group Is in the m- or p- 
posltlpn. 

2. The process of Claim 1 wherein R Is hydrogen. 
Is hydrogen, Rg Is methyl, R3 is hydrogen and R^ Is amino. 

3. The process of Claim 1 wherein R is methyl. 

R-j 1$ hydrogen, R2 is methyl, R^ is hydrogen and R^ is amino. 

4. The process of Claim 1 wherein R is hydrogen, 

R^ is hydrogen, R^ is hydrogen, R^ is hydrogen and R. is amino. 
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ABSTRACT OF THE DISCLOSURE 


Process for preparing L-a-hydrazino-e-(3,4-dihydroxy- 
pheny1)propionic acids by the oxidation of L-a-hydrazi no-g- 
Z3(or 4)-hydroxyphenyT7propionic acid compounds. The oxidation 
is carried out in an aqueous medium in the presence of a fungal 
microorganism selected from Aepergvllue oohraceue^ Gliootadium 
detvqueBoena and FuBarium eolani. 
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